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Introduction {#sec006}
============

Mental illness, a major public health problem worldwide, refers to any condition that significantly affects the cognition, behaviour, perception and emotions of the affected person. It also affects how the affected person interacts with other people \[[@pone.0199830.ref001], [@pone.0199830.ref002]\]. An individual is said to have severe mental illness when he/she experience serious functional and role impairment with resultant work disability \[[@pone.0199830.ref003]\]. Examples include depression, schizophrenia, anxiety disorders, bipolar and affective disorder. Recent estimates of the global burden of mental illness have been put around 32·4% of years lived with disability (YLDs) and 13·0% of disability-adjusted life-years (DALYs) globally \[[@pone.0199830.ref004]\], notably higher than previous estimates of 21.2% of YLDs and 7.1% of DALYs \[[@pone.0199830.ref005]\]. In sub-Saharan Africa (SSA), mental illness accounts for 19% of YLDs regionally \[[@pone.0199830.ref006]\]. These estimates place mental illness as one of the leading causes of ill-health and disability.

Over the past two decades, the deinstitutionalisation of mental health care has shifted the focus of the management of people with mental illness from state institutions to homes, implying that family caregivers, who are often unremunerated, take on an increased role in daily care instead of mental health professionals \[[@pone.0199830.ref007]\]. Studies have shown that caring for a mentally ill patient affects various aspects of caregivers' life, including their quality of life and socio-economic status \[[@pone.0199830.ref008]\]. Family caregivers, for instance, are usually required to provide financial support, and endure the burden of economic difficulties. They also provide physical and emotional support to the patient and bear emotional and physical stress resulting from patients disturbing behaviours that consequently affect daily routines and ability to undertake usual social activities \[[@pone.0199830.ref009]\].

Although there is evidence in support of the benefits of the deinstitutionalization of mental healthcare \[[@pone.0199830.ref010], [@pone.0199830.ref011]\], a growing number of studies has reported on the enormous social and economic burden experienced by primary family caregivers of persons with severe mental illness \[[@pone.0199830.ref012]--[@pone.0199830.ref016]\]. That said, it is worthy to note that the evidence on the burden on primary family caregivers is limited in SSA. However, the nature and extent of this burden can inform the planning of mental health services that benefits not only patients, but also their caregivers and families.

Studies that had previously reported the economic burden on primary caregivers, either as a review paper or in a systematic review, used different methodological approaches that often did not distinguish between direct costs (medical and non-medical) and indirect costs (income/productivity losses) of these diseases on caregivers and excluded intangible costs. \[[@pone.0199830.ref014], [@pone.0199830.ref017], [@pone.0199830.ref018]\]. They mostly adopted a purely descriptive approach to identifying the effects of caregiving on the quality of life of caregivers. However, quantifying the full economic burden associated with a particular disease is key to formulating and prioritizing healthcare policies and interventions \[[@pone.0199830.ref019]--[@pone.0199830.ref021]\]. The objective of this study was to undertake a systematic review of the evidence on the economic burden of severe mental illness on primary family caregivers in SSA. Compared with previous reviews, this study also provides a description of the direct costs, indirect costs borne by primary family caregivers, and the factors affecting the reported burden.

Materials and methods {#sec007}
=====================

Search strategy and data sources {#sec008}
--------------------------------

A systematic literature search was performed to search for peer-reviewed studies that tried to quantify the economic burden (direct, indirect and intangible costs) on caregivers of persons with severe mental disability in SSA with no date limitations up to September 2016. Searches were conducted in three major electronic databases (PubMed, CINAHL, EconLit and Web of Science) in 2016 from August to September to identify peer-reviewed publications, reports, and working papers using the following keywords: "economic burden", "cost of illness", "quality of life", "caregiver", "sub-Saharan Africa" and "severe disability". For the purposes of this study, individuals were considered to have severe mental illness if diagnosed with Dementia, Alzheimer, Depression, Bipolar Disorder, Affective Disorder and Schizophrenia. The search strategies were limited to English language only. A full overview of the electronic search strategies used for different databases is provided as supplementary data ([S1 Table](#pone.0199830.s001){ref-type="supplementary-material"}). The multiple database searches were stored in EndNote X7 (Thompson Reuters, CA, USA). A full review protocol is available from PROSPERO (PROSPERO 2017: CRD42016051873).

Inclusion and exclusion criteria {#sec009}
--------------------------------

All studies identified were screened for relevance based on predefined inclusion and exclusion criteria. The inclusion criteria were: 1) studies focused on the economic burden on primary family caregivers of people with severe mental illness; 2) studies reported on at least one of the mental illnesses defined as severe in this review; 3) studies with full text accessible; 4) studies with SSA as a setting and 5) studies published in English. Studies were excluded because they were full economic evaluation studies as defined by Drummond et al.\[[@pone.0199830.ref022]\] These studies include cost effectiveness analysis, cost utility analysis and cost benefit analysis. Seven (n = 7) peer reviewed articles met these criteria and were included in the final review ([Fig 1](#pone.0199830.g001){ref-type="fig"}). Two authors independently screened all identified studies based on the title and abstract using the above-mentioned criteria. Disagreements were resolved through discussion after a review of the full-text of all potentially relevant studies. Authors used the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines and diagram as a guide in identifying relevant studies for the review. A PRISMA flow chart illustrating the selection process is shown in [S2 Table](#pone.0199830.s002){ref-type="supplementary-material"}

![Flow diagram illustrating the steps involved in the review process.](pone.0199830.g001){#pone.0199830.g001}

Data extraction and analysis {#sec010}
----------------------------

Data were extracted independently by two authors. Extracted data were discussed and discrepancies were resolved before final compilation of the results. For consistency in data extraction and subsequent reporting, authors developed a data extraction tool that was used to extract data from all eligible studies. Data extracted include information on study setting, study population and sample size, type of disease, study design, instrument/scale for measuring burden, characteristics of caregivers, direct costs, indirect costs, intangible costs, socioeconomic domain, overall burden rating methods and analysis, factors affecting burden of caregiving, and other relevant information. Extracted data were then entered and analysed in Microsoft Excel 2016. We employed qualitative methods in synthesising the data extracted. The extracted data were critically appraised qualitatively under two main headings: the characteristics of studies and the economic burden of caregivers of persons with severe mental illness.

Cost of illness studies (COIs) present the economic burden of an illness and can be conducted from a number of perspectives such as the patient, household, health systems and societal. Clabaugh and Ward \[[@pone.0199830.ref023]\] argues that COIs provide policy makers with information on the relative importance of diseases to inform decisions on health priority setting among others. COIs focus on three types of costs; direct, indirect, and intangible \[[@pone.0199830.ref024]\]. Direct costs include medical costs and non-medical costs incurred due to an illness. Medical costs are the medical care expenditures for diagnosis, treatment, and rehabilitation, while non-medical costs are related to the consumption of non-healthcare resources, such as transportation, food, accommodation, household expenditures, relocation, and property losses, while seeking care. \[[@pone.0199830.ref024]\]. Indirect costs are costs for which resources are lost, but no direct payment is truly made. They can be classified into two groups: morbidity costs, which are mainly productivity losses borne by the individual and their family, employer, and society as a result of illness; and mortality costs, which are the present value of lost production owing to premature death ensuing from illness \[[@pone.0199830.ref025]\]. Therefore, we examined the economic burden as direct and indirect costs incurred by primary family caregivers' due to an illness of a family member; in this instance, severe mental illness. However, it is worth noting that, studies included in this review as to reporting the economic burden of caregiving are those that reported the direct costs only or indirect costs only or both direct and indirect costs or direct. Those that reported only intangible cost that represents mainly psychosocial burden are not included in this review. The factors affecting the extent of this burden were also described.

Results {#sec011}
=======

The systematic search identified 1105 papers; after the deletion of duplicates, 939 remained of which 917 were excluded after initial screening because they did not satisfy the inclusion criteria of the study. Studies that did not address mental illness but that were conducted in a SSA country were also excluded. Of the 22 studies whose full-text articles were assessed for eligibility, seven (n = 7) were included for the review. These studies were conducted in either a single SSA country or multiple countries, including a SSA country. Fifteen studies were excluded because they were not in English (n = 1), did not report the economic burden (direct and indirect costs) of caregiving (n = 6), did not assess the burden of caregivers (n = 3), did not address mental illness (n = 2), did not address severe disability as defined by this review (n = 1) and studies not conducted in SSA (n = 2).

Characteristics of studies {#sec012}
--------------------------

Six (86%) studies out of seven used a quantitative study design using a questionnaire, which was a caregiver burden tool either adapted for use or newly developed to capture the different aspects of caregivers' burden. The remaining study employed qualitative approach (in-depth interviews) to elicit the burden of caregivers using a semi-structured interview guide, with caregiver burden presented in a descriptive manner. Three (43%) of studies were conducted in Nigeria and one each in Ethiopia, Ghana, Zimbabwe and South Africa. Caregivers were recruited mainly at psychiatric health facilities, with sample size ranging from eight \[[@pone.0199830.ref026]\] to 191 \[[@pone.0199830.ref012]\] caregivers, as shown in [Table 1](#pone.0199830.t001){ref-type="table"}. Twenty nine percent (29%) of the studies used a caregiver burden scale: either a Zarit Burden Instrument (ZBI), Global Health Questionnaire (GHQ-12) or both \[[@pone.0199830.ref027], [@pone.0199830.ref028]\].

10.1371/journal.pone.0199830.t001

###### Characteristics of studies reviewed.

![](pone.0199830.t001){#pone.0199830.t001g}

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study                                                                      Country of study                  Study design   Instrument for measuring burden                                                                                                                                                                 Study setting                                                                                            Sample size                             [\*](#t001fn002){ref-type="table-fn"}Characteristics of caregivers                    Type of mental illness
  -------------------------------------------------------------------------- --------------------------------- -------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------- --------------------------------------- ------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------
  Suleiman, Ohaeri, Lawal, Haruna, Orija (1997) \[[@pone.0199830.ref032]\]   Nigeria                           Quantitative   • Semi-structured interview guide with questions on patients and caregivers' experiences.                                                                                                       Psychiatric out-patient clinic                                                                           50                                      • 44% were males.\                                                                    Schizophrenia
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • Mean age of 42.9 years\                                                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 44% of respondents not married, 56% achieved at least secondary level education\    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 44% were unemployed.                                                                

  Ohaeri (2001) \[[@pone.0199830.ref027]\]                                   Nigeria                           Quantitative   • A burden questionnaire designed by authors\                                                                                                                                                   Psychiatric out-patient clinic                                                                           95                                      • Mean age of 46.7 years for men and 47.3 years for women\                            Schizophrenia and Major Affective Disorders
                                                                                                                              • General Health Questionnaire (GHQ-12)                                                                                                                                                                                                                                                                                                          • 18% (both male and female) were unemployed\                                         
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 56% were male, and 44% females                                                      

  Nyati and Sebit (2002) \[[@pone.0199830.ref030]\]                          Zimbabwe                          Quantitative   • Standardised questionnaire capturing information on problems faced and costs incurred by caregivers and community perception                                                                  Rehabilitation centres, community day centres, resettlement villages, psychiatric units in 3 provinces   66                                      • Mean age of 48.8 years\                                                             Any form of mental illness, including schizophrenia, bipolar disorders and depression
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 94% of females were unemployed\                                                     
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 20% were males and 80% were females\                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 78% had either no education or primary education\                                   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 36% of caregivers were unemployed                                                   

  Prince M. (2004) \[[@pone.0199830.ref029]\]                                15 countries including Nigeria)   Quantitative   • General health questionnaire (GHQ-12) instrument\                                                                                                                                             Identification from general population and snowballing                                                   706 in total but only 20 from Nigeria   • 70% were aged 40--64 years., and 30% were \<40 years\                               Dementia
                                                                                                                              • Zarit burden instrument (ZBI)\                                                                                                                                                                                                                                                                                                                 • 50% were unemployed\                                                                
                                                                                                                              • Economic impact was assessed using client service receipt inventory                                                                                                                                                                                                                                                                            • 5% were males and 95% females\                                                      
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • Caregivers were mostly spouses (45% wives) or child (45%) of the patient            

  Zergaw, Hailemariam, Alem and Kebed (2008) \[[@pone.0199830.ref031]\]      Ethiopia                          Quantitative   Questionnaire measuring the longitudinal burden measurement using out-of-pocket medical expenses for health services, time lost due to caregiving and the extent of family caregiving burden.   Homes of participants                                                                                    190                                     • 40% were males, and 60% females.\                                                   Bipolar Disorder
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • Mean age of 37.58 years with mean family size of 6.23.\                             
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • Over 80% of the respondents were married.\                                          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • More than 60% were illiterates with about being housewives\                         
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 85% were parents of the patient                                                     

  Mavundla, Toth and Mphelane (2009) \[[@pone.0199830.ref026]\]              South Africa                      Qualitative    Semi-structured interview guide with questions on caregivers' experiences with caregiving                                                                                                       Recruitment done at community clinics, but interviews conducted at Homes of participants                 8                                       • Mean age of 56.9 years\                                                             Any form of mental illness schizophrenia, and bipolar disorders
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 12% were males, and 88% females\                                                    
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • 75% were parents of the patient. The remaining 25% were either a wife or a sister   

  Addo, Nonvignon and Aikins (2013) \[[@pone.0199830.ref012]\]               Ghana                             Quantitative   A semi-structured questionnaire with questions on the direct, indirect and intangible costs of household members who were caregivers                                                            Psychiatric out-patient clinic                                                                           191                                     • 40% were males, and 60% females\                                                    Any form of mental illness schizophrenia, and depression
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • Most were within 20--39 age cohort.\                                                
                                                                                                                                                                                                                                                                                                                                                                                                                                                                               • Over 70% of the respondents were employed.                                          
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Footnote

\*Characteristics of each study is presented as provided in the individual studies reviewed, hence the differences seen in the categories of characteristics reported

Severe mental illnesses evaluated were dementia \[[@pone.0199830.ref029]\], bipolar disorder \[[@pone.0199830.ref026], [@pone.0199830.ref030], [@pone.0199830.ref031]\], schizophrenia \[[@pone.0199830.ref012], [@pone.0199830.ref026], [@pone.0199830.ref027], [@pone.0199830.ref030], [@pone.0199830.ref032]\], affective disorder \[[@pone.0199830.ref027]\] and depression \[[@pone.0199830.ref012], [@pone.0199830.ref030]\]. Caregivers interviewed were mainly female and unemployed and had primary education or less. Those who were employed were usually self-employed, mainly farmers and petty traders. Caregivers were on average 40 years and above (mean of 46.34, SD 2.77); close family members, and usually a parent or sibling.

Economic burden {#sec013}
---------------

[Table 2](#pone.0199830.t002){ref-type="table"} presents a description of how studies reviewed reported the economic burden incurred by caregivers. Five out of seven (71%) of studies reviewed described the component of direct and indirect cost and quantified them in either monetary terms or number of days lost in the case of indirect costs \[[@pone.0199830.ref012], [@pone.0199830.ref029]--[@pone.0199830.ref032]\]. (For the purposes of full disclosure, we acknowledge that the study cited \[[@pone.0199830.ref012]\] was conducted by the first and last author of the current paper). Two (29%) described only what constituted direct and indirect cost. It is worth noting that one of these studies used qualitative in-depth interviews as a data collection method \[[@pone.0199830.ref026]\]. Hence, as reported by authors, caregivers gave an account of spending money to seek care and losing some days of work for caregiving and travelling to seek care for relatives (see [Table 3](#pone.0199830.t003){ref-type="table"}). The reason for the other study not quantifying the direct and indirect cost even though it was a quantitative study remains unclear.

10.1371/journal.pone.0199830.t002

###### Components of economic burden assessed and reported by reviewed studies.

![](pone.0199830.t002){#pone.0199830.t002g}

                                                                             Direct costs   Indirect costs       
  -------------------------------------------------------------------------- -------------- ---------------- --- ---
  Suleiman, Ohaeri, Lawal, Haruna, Orija (1997) \[[@pone.0199830.ref032]\]   √              √                √   √
  Ohaeri (2001) \[[@pone.0199830.ref027]\]                                   √                               √   
  Nyati and Sebit (2002) \[[@pone.0199830.ref030]\]                          √              √                √   √
  Prince M. (2004) \[[@pone.0199830.ref029]\]                                √              √                √   √
  Zergaw, Hailemariam, Alem and Kebed (2008) \[[@pone.0199830.ref031]\]      √              √                √   √
  Mavundla, Toth and Mphelane (2009) \[[@pone.0199830.ref026]\]              √                               √   
  Addo, Nonvignon and Aikins (2013) \[[@pone.0199830.ref012]\]               √              √                √   √

Footnote: √ = Described or quantified where described means acknowledging the cost and defining what it constitute and quantified means reporting the amount either as the number of days lost like for indirect cost and/or estimating it in monetary terms).

10.1371/journal.pone.0199830.t003

###### Economic burden of caregivers of severe mentally ill patients.

![](pone.0199830.t003){#pone.0199830.t003g}

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study                                                                      Direct costs                                                                                                                                                     Indirect costs                                                                                                      Factors affecting burden
  -------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Suleiman, Ohaeri, Lawal, Haruna, Orija (1997) \[[@pone.0199830.ref032]\]   • Mean total cost of schizophrenia in six months was US\$ 35.9\                                                                                                  • Relative\'s loss of working days ranged from 5 to 8 days.\                                                        The purchasing price of drugs was a significant predictor of total cost of illness\
                                                                             • The cost of antipsychotic drugs accounts for 52.8% of the total cost\                                                                                          • Caregivers lost earnings estimated at US\$2.5 per person during the six month period                              

  Ohaeri (2001) \[[@pone.0199830.ref027]\]                                   • [\*](#t003fn001){ref-type="table-fn"}2. 23.2% family took moderate/major loan or sold property to sustain caregiving                                           • [\*](#t003fn001){ref-type="table-fn"}1. 37.9% of caregivers reported loss of revenue to direct care for patient   • Caregivers of patients who were separated/ divorced experienced a higher and routine family burden and financial distress than caregivers of patients who were married. Same applied to global rating of difficulty with caring for the patient\
                                                                                                                                                                                                                                                                                                                                                                  • Caregivers who were unemployed experienced significantly higher financial burden, subjective burden, and GHQ-12 scores

  Nyati and Sebit (2002) \[[@pone.0199830.ref030]\]                          • Mean hospital costs 0.01 USD\                                                                                                                                  • Time spent for care giving ranged 0--3 hours per day\                                                             Not assessed
                                                                             Transportation costs 0.05 USD                                                                                                                                    • Mean travel time-- 107mins (SD 83.8mins)                                                                          

  Prince M. (2004) \[[@pone.0199830.ref029]\]                                • Median healthcare costs (services, medicines and transportation) of 14.1USD\                                                                                   • Hours spent in informal support per week ranged from none (45%) to 1-10hrs (30%) and 11+hrs (25%)\                Characteristics of patients such as number of behavioural symptoms and clinical dementia ratings highly correlated with the time spent in caregiving (assisting with activities of daily living)
                                                                             • Monies paid to professional careers for caregiving (10% of caregivers)                                                                                         • Median hours per day spent with patient was 4\                                                                    
                                                                                                                                                                                                                                              • Median hours spent per day assisting with activities of daily living was 9 (6--12)                                

  Zergaw, Hailemariam, Alem and Kebed (2008) \[[@pone.0199830.ref031]\]      Mean annual out-of-pocket direct medical expenses of \$93.93                                                                                                     Family caregivers lost 1.78 days of work due to caregiving                                                          Duration of illness.

  Mavundla, Toth and Mphelane (2009) \[[@pone.0199830.ref026]\]              • [\*](#t003fn001){ref-type="table-fn"}Caregivers reported monies spent on food, transportation, providing shelter and buying medicines                          • [\*](#t003fn001){ref-type="table-fn"}Productivity loss to caregiving\                                             Not assessed
                                                                                                                                                                                                                                              • [\*](#t003fn001){ref-type="table-fn"}Travel time to seek care\                                                    
                                                                                                                                                                                                                                              • [\*](#t003fn001){ref-type="table-fn"}Inability to sustain regular jobs                                            

  Addo, Nonvignon and Aikins (2013) \[[@pone.0199830.ref012]\]               • Average household cost of mental healthcare per patient per month was US\$ 160\                                                                                • Average indirect cost 133.31USD\                                                                                  Not assessed
                                                                             • Direct cost included medical (drugs and consultation fees) and non-medical costs (transportation, food, hiring of career and accommodation during admission)   • Indirect cost constituted productivity loss due to caregiving, lost employment, travel time, and waiting time     
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*Direct or indirect costs were only described, but not quantified in monetary terms

GHQ-12 = General Health Questionnaire item 12-scale, HADS = Hospital Anxiety and Depression Scale, ZBI = Zarit Burden Instrument

[Table 3](#pone.0199830.t003){ref-type="table"} presents a detailed description of the economic burden as reported by studies, and the factors affecting them. Only four (57%) out of seven studies examined the factors that affected the burden experienced by caregivers, and these included duration of illness, severity of symptoms, and socio-economic status of both caregivers and patients. The burden of caregiving was positively associated with these factors, as further explained in [Table 3](#pone.0199830.t003){ref-type="table"}. For instance, as stated by Prince \[[@pone.0199830.ref029]\], caregivers were likely to spend more productive time to care for persons with severe and debilitating symptoms.

Discussion {#sec014}
==========

This review focused on the economic burden of caregivers of persons with severe mental illness in SSA countries only. It is the first to be conducted for SSA and provides an overview of the economic burden experienced by caregivers of severely mentally ill persons. This is especially important, as very little study has been conducted in the area of mental health in the region, most especially the burden it confers on caregivers. Meanwhile, unlike most developed countries, there are no rehabilitation centres and other supportive services tailored for people living with mental illness, hence family members, who are primary caregivers, bear the responsibility of caring for patients who are not institutionalised. Therefore, we conducted this review to collate studies in this area for easy access by policy makers who may not have the time or resources to systematically search for them, for possible input into policymaking, when needed. In addition, the review sought to report the quantity of studies available in this area to inform future research. Hence, the review excludes results from other parts of the world.

While 71% (n = 5) of papers reviewed in the current study described and quantified both direct and indirect costs due to caregiving, the remaining two (29%) studies described them. Socio-economic characteristics of caregivers such as employment status and income level, and patient characteristics, such severity of symptoms and duration of illness, positively affected the economic burden reported by caregivers. The study searched four different databases for published literature.

Other studies assessing the burden (which includes economic) on informal caregivers of any form of mental illness either among SSA population \[[@pone.0199830.ref018]\] or those from other parts of the world caregivers \[[@pone.0199830.ref017], [@pone.0199830.ref026], [@pone.0199830.ref027], [@pone.0199830.ref029], [@pone.0199830.ref030], [@pone.0199830.ref033], [@pone.0199830.ref034]\], who concentrated on the effect of caregiving on the quality of life of caregivers. These studies used a scale measuring the psychological and physical aspects of caregiving that contributed to the burden experienced by caregivers. This methodological approach of estimating the burden of mental illness can explain the use of burden scales by two (29%) of the papers reviewed in the current study. Just as the quality of life affects every dimension of the caregivers' life, other forms of economic burden; direct costs and indirect costs also affects the quality of life of the caregiver either directly or indirectly.

For instance, while the psychological burden of caregiving was reported by some studies conducted in SSA to be higher among patients with long duration of illness and severe and debilitating symptoms \[[@pone.0199830.ref028], [@pone.0199830.ref035], [@pone.0199830.ref036]\], the current review also showed that these illness characteristics were also associated with higher productivity losses as caregivers tended to spend more time caring for such patients \[[@pone.0199830.ref029], [@pone.0199830.ref031]\]. Therefore, the indirect costs in the form of productivity losses constituted the largest portion of the total economic burden, as reported by Addo et al. \[[@pone.0199830.ref012]\]. Our findings also corroborate that of Sado et al. et al. \[[@pone.0199830.ref037]\] in their review of the burden of schizophrenia conducted among Japanese population, and Pratima et al. \[[@pone.0199830.ref034]\] who assessed the burden of severe mental illness among caregivers in Delhi, India. This study further affirms a review by Fajutrao et al \[[@pone.0199830.ref038]\] on indirect costs (lost productivity in particular) being a major contributor to the burden of bipolar disorder in Europe.

We further found that 17--50% of caregivers of persons with severe mental illness were unemployed. It is worth noting that, although, the methodological approach used in this study cannot establish a causal relationship between unemployment and caregiving, evidence from the papers reviewed provided a possible association between these two variables. This is evidenced by a majority of caregivers reporting inability to work either full time or part-time due to their caregiving responsibilities \[[@pone.0199830.ref027], [@pone.0199830.ref029], [@pone.0199830.ref030]\]. Those doing any form of work also reported that they had to cut back on the number of working hours \[[@pone.0199830.ref012], [@pone.0199830.ref026]\]. Indeed, Bauer and Sousa-Poza in their discussion paper that reviewed a number of studies investigating the relationship between informal caregiving and lower levels of employment concluded that, there was an association between these two variables, even though the affected labour force is small \[[@pone.0199830.ref033]\]. That said, further research need to be conducted to understand how caregiving responsibilities affect household income and productivity among those caring for the severely mentally ill, as these conditions are chronic and tend to be debilitating in most instances, hence the extent of caregiving is expected to vary compared to that of the general population.

Productivity losses due to caregiving is a major economic burden on both the caregiver and the society as a whole, hence must not be overlooked. Unfortunately, majority (86%) of studies reviewed did not estimate this portion of economic burden monetary terms \[[@pone.0199830.ref026], [@pone.0199830.ref027], [@pone.0199830.ref029]--[@pone.0199830.ref032]\]. This is a major limitation of these studies. Another shortfall of two (29%) of these studies is that they failed to estimate the direct costs incurred by caregivers in caring for their family members, such as financial resources expended in the form of transportation, cost of drugs, cost of consultations and hospitalizations among others.

The importance of this burden was presented by an earlier study which reported that 23% of families of persons with schizophrenia and affective disorders resorted to either selling their property or taking a moderate to mild loan to be able to continue seeking care for their relatives \[[@pone.0199830.ref027]\]. In our review, only Addo et al \[[@pone.0199830.ref012]\] and Nyati and Sebit \[[@pone.0199830.ref030]\] presented the direct medical and non-medical costs borne by primary caregivers of mentally ill patients in monetary terms. In another study that described the burden of mental illness in Ghana, caregivers reported selling their property in the effort to take care of their relatives who suffered from severe mental illness \[[@pone.0199830.ref008]\]. As described in this review, Jack-Ide \[[@pone.0199830.ref039]\] and Allers et al \[[@pone.0199830.ref013]\] also reported the costs borne by caregivers of patients living with mental illness (epilepsy) in the form of transportation, costs of medication and time spent in seeking care and for caregiving. Aller et al further stressed that these costs might vary according to the severity of the condition, the response to treatment, and the duration of illness, which is similar to what is reported by some studies included in this review.

It is evident that the direct and indirect costs incurred by caregivers is substantial, given the economic context of the study area. For instance, Addo et al \[[@pone.0199830.ref012]\] report that about 71% of caregivers in Ghana reported monthly income of less than \$223, consistent with recent estimate that about 94% of caregivers (of elderly persons) in Ghana reported monthly incomes of less than \$224 \[[@pone.0199830.ref040]\]. Therefore, failure to identify, measure and quantify these costs leads to an underestimation of the economic burden experienced by informal caregivers of persons with severe mental illness. As a result, policy makers are misinformed of the exact burden on informal caregivers when findings from such studies are considered for decision-making, leading to mental health planning that fails to address the needs of caregivers.

The findings of this review are limited because the search strategy was limited to peer-reviewed and published articles in international databases. Unpublished reports, seminar presentations, doctoral and master's theses and studies from the grey literature were not captured. Furthermore, relevant information published in journals that are not registered online was also not included in the review. The findings of the review might have been biased as they were subject to reviewers' interpretation. However, this limitation was minimised, as two reviewers used a standardised data extraction tool to extract data independently and resolved discrepancies through discussion.

Conclusion {#sec015}
==========

In SSA countries, there remains a paucity of literature examining the economic burden for caregivers of persons with severe mental illness. However, for decision makers to make mental health policies that adequately address the needs of the recent paradigm of mental health care delivery, deinstitutionalization, they need to be provided with information of both its benefits and consequences. Some of the consequences of deinstitutionalisation can be established by estimating the burden, including, but not restricted to, quantifying the economic burden of mental healthcare to caregivers.
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